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Sample Paper – 2008
Class – XII

Subject physics

Semiconductor Electronics
Time Allowed : 3 hours






Maximum Marks : 70

(a)
All questions are compulsory


(b) 
Question numbers 1 to 8 are very short answer type questions, carrying one mark each.

(c) 
Question numbers 9 to 18 are short answer type questions, carrying two marks each.

(d) 
Question numbers 19 to 27 carry three marks each.

(e) 
Question numbers 28 to 30 are long answer type questions, carrying five marks each.

(f) Use of calculators is not permitted. However, you may use log tables, if necessary.

Q.1> Name the energy level produced on Doping Silicon with Boron

Q.2> What type of semiconductor is obtained when Phosphorus is added to Silicon.

Q.3> What is the Band Gap of pure silicon

Q.4> In which region is the pnp transistor used as an amplifier?

Q.5> 220 volt, 50 Hz AC is applied to a F.W. Rectifier. What is the frequency of the output?

Q.6> Draw the symbol of a pnp transistor

Q.7> What is a digital signal?

Q.8> Graphically show the variation of resistance of carbon with temperature.

Q.9.> A photo-detector is fabricated with a material having band gap 4 electron Volt. Can it detect a wavelength of 300nm?

Q.10> Draw the transfer characteristics of a transistor. Mention the different regions.

Q.11> Draw a circuit diagram for studying the I - V characteristics of a diode in forward and reverse bias. In which case does the diode offer high resistance?

Q.12> Draw the input and output characteristics of an n-p-n transistor connected in CE mode.

Q.13> Explain why the base region of a transistor is thin and lightly doped.

Q.14> A pure silicon crystal has 5 x 1028 atoms m-3. It is doped by 5ppm concentration of pentavalent As. Calculate the number of electrons and holes. Given that ni = 1.5 x 1016 m-3. 

Q.15> In a zener regulated power supply, a zener diode with Vz = 6 volts is used. The load current is to be 4mA and the unregulated input is 10 volts. What should be the value of series resistance?

Q.16> Draw the symbol and truth table for NOT gate

Q.17> Design the following using only the NAND gate


(a) AND gate

(b) OR gate

Q.18> Draw c circuit diagram for using a photo-diode. Why is it used under reverse bias?

Q.19> What is an LED? Briefly explain its working and mention 3 advantages over incandescent bulbs

Q.20> In a CE amplifier circuit, VBB can be varied from 0 to 5 volts. The Silicon transistor has a dc current gain of 250, Base resistance of 100 Kilo ohm, collector resistance of 1 Kohm and VCC = 5V. Assume that when the transistor is saturated, VCE = 0 and VBE = 0.8 volts. Calculate

(a) Minimum base current at which the transistor will reach saturation

(b) The range of voltage in which the transistor is switched on

(c) The range of voltage in which the transistor is switched off

Q.21> The input shown here is applied separately to the following inputs. Draw the output waveform

(a) Half wave rectifier

(b) Full wave rectifier

(c) Not gate
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Q.22> Mention 2 differences b/w

(a) n-type and p-type

(b) Intrinsic and Extrinsic semiconductors

Q.23> Using a circuit diagram, briefly explain how a diode can be used as a full wave rectifier.

Q.24> What is a zener diode? Show its I-V characteristics and using a circuit diagram explain how it can be used as a voltage regulator

Q.25> Draw I-V characteristics for

(a) Ordinary p-n junction
(b) Solar cell

(c) Photo-diode

Q.26> For a CE-transistor amplifier, the audio signal voltage across the collector resistance of 2K ohm is 2 volts. The current amplification factor of the transistor is 200. Find the input signal voltage and base current if the base resistance is 1K ohm. Also find the power gain. Explain why a transistor can not be called a power-generating device?

Q.27> Draw a circuit diagram for an n-p-n transistor amplifier circuit in CE mode. Briefly explain its working

Q.28> Briefly explain the energy band theory of solids.

(b) Using a figure, differentiate b/w conductors, semiconductors and insulators.


Q.29> Two signals A and B as shown are used one by 

one as the two inputs of the three gates G1, G2 and G3.

The outputs obtained from the three gates are as shown.

Identify each of the three gates Which of them is called the

universal gate. Explain using a figure, how a combination 

of suitable number of this gate can be used to get the other

two gates.

Q.30> Draw the symbol and truth table for the 

following gates

(a) NOR

(b) NAND

(c) XOR

(d) AND

(e) OR
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